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^ ■ Abstract: 

We defined generalized (5-derivations of algebra A as linear mapping x associated 
with usual (5-derivation (j) by the rule 
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X{xy) = 5{x{x)y + x(j){y)) = S{(l){x)y + xxiy)) 

for any x,y £ A. We described generalized (5-derivations of prime alternative 
algebras, prime Lie algebras and superalgebras, unital algebras, and semisimple 
: , finite-dimensional Jordan superalgebras. In this cases we proved that generalized 

Pm ' (5-derivation is a generalized derivation or (5-derivation. After that we described 6- 

(~| , superderivations of superalgebras «KKM Double», arising from prime alternative 

algebras, prime Lie algebras and superalgebras, unital algebras, and semisimple 
finite-dimensional Jordan superalgebras. In the end, we constructed new examples 
of non-trivial (5-derivations of Lie algebras. 
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^ ' 1. BBEflEHHE 

'NT ■ 

^^ ' IIoHHTHe aHTHflH4)4)epeHD;HpoBaHHH ajire6pi>i, HBjiJiiomeecH nacTHtiM cjiyna- 

r>~^ . CM (5-flH(J)4)epeHu,HpoBaHHH, i.e. (— l)-flH(J)4)epeHu,HpoBaHHeM, paccMaTpnBajiocb 

f^ ' B pa6oTax [H [2]- B flajiBHeiimeM, b pa6oTe pj] noHBjiaeTCH onpeflejienne S- 

flH4)(J)epeHLi,HpoBaHHH ajire6pbi. HanoMHHM, hto npu cjjHKCHpoBaHHOM S h3 ochob- 
Horo nojiH F, nop, J-/],H(J)4)epeHu,HpoBaHHeM ajire6pbi A nonuMaiOT jiHHCflHoe oto6- 
pajKCHHe (f), yflOBjiCTBopHiomee ycjiOBHio 

^. (1) (j){xy) ^ 6{(j){x)y + x(j){y)) 

j^ ■ fljiH npoHSBOJiBHijix ajieMCHTOB x,y G A. B pa6oTe [3] onncaHbi 2-AH4)4)epeHn,H- 

poBaHHH npoHSBOJiBHoft nepBHHHOH ajireSpti Jin A {^ E F) c HeBbipojKfleHHoft 
CHMMeTpmecKoii uHBapHaHTHOii GHjiHHeiiHOH (JjopMoii. A HMeuHO, ;i,OKa3aHO, hto 
jiHueiiHoe OTo6pa}KeHHe (p: A ^ A HBjiaeTCH i-flH(|)4)epeHn,HpoBaHHeM Tor^a h 
TOJiBKO Torfla, Korfla cf) G r(A), r^e T{A) — Li,eHTpoHfl ajire6pbi A. OTCio;i,a cjie^y- 
CT, HTO ecjiH A — n,eHTpajibHaH npocTaa ajire6pa JIh na/i, hojicm xapaKTepncTHKu 
p ^ 2,3 c HeBbipojKfleHHOii CHMMCTpHT^iecKoii HHBapHaHTHOir 6HjiHHefl;H0fl; (JjopMoit, 
TO jiioSoe i-flH(|)(J)epeHLi,HpoBaHHe (j) HMecT bh^ (j>{x) = ax, p^jin neKOToporo a £ F. 
B. T. OujinnnoB flOKasaji [3], hto jiio6aH nepBH^naa ajire5pa JIh ne HMeeT neny- 
jieBoro (5-flH(J)4)epeHn,HpoBaHHa:, ecjin S ^ —1,0,^,1. B pa6oTe |4] noKasano, hto 
jiio6aH nepBHHHaH ajireGpa JIh A (i G $) c HenyjieBbiM aHTH/i,H(J)4)epeHu,HpoBaHHeM 
HBjiHeTCH 3-MepHOH Li;eHTpajn>HOH npocTofi ajire6poH nafl hojicm nacTHbix Li;eHTpa 
Zi^{A) CBoeft ajire6pi>i npaBbix yMHOJKCHHii R(A). TaKace b 3toh pa6oTe Gbiji ho- 
CTpocH npHMcp HCTpHBHajiBHoro i-flHcJxJjcpeHu^HpoBaHHH fljiH ajircGpbi BuTTa Wi , 



T.e. TRKoro i-flH4)4)epeHD;HpoBaHHH, KOTopoe hc sbjihctch sjicmchtom i];eHTpoH/],a 
ajire6pbi Wi. B [5] onHcanbi (5-;];H4)(|3epeHi],HpoBaHHH ncpBHi^HMx ajiBTcpHaTHBHbix 
H HCjiiieBBix MajibD;eBCKHx ajire6p c neKOToptiMH orpaHHHeHHHMH na kojibii,o one- 
paTopoB $. KaK OKasajiocb, ajire6pbi 113 sthx KjiaccoB ne HMeiOT HeTpHBHajibHbix 

(J-flHcJxJjepeHI^HpOBaHHH. 

B pa6oTe [6] 6tijio flano onHcanHe J-flHcJjeJ^epeHi^HpoBaHHii npocTbix ko- 
HeHHOMepHbix HopflaHOBbix cynepajire6p nafl ajire6paHHecKH aaMKHyTbiM no- 
jieM xapaKTepucTHKH nyjib. B flajiBHeiiineM, b pa6oTe [7J 6i>ijih onHcanbi 6- 
flHcJxJjepeHi^HpoBaHHH KjiaccH^^iecKHx cynepajire6p JIh. PaSoia [8_ nocBame- 
Ha onHcaHHio (5-flH4)4)epeHD;HpoBaHHH nojiynpocTBix KoneHHOMepHbix itop^aHO- 
Bbix cynepajire6p na^ npoHSBOjiBHbiM nojiCM xapaKTcpncTHKH otjihhhoh ot 
2 H (5-(cynep)flH4)4)epeHEi,HpoBaHHH npocTbix KoneHHOMepHbix jineBbix h iiop- 
;];aHOBbix cynepajire6p na/i, ajire6paHHecKH saMKHyTHM nojieM xapaKTcpHCTH- 
KH Hyjib. JX-JiR ajire6p h cynepajire6p h3 pa6oT [51 [7J [H] 6bijio noKasano ot- 
cyTCTBHe HeTpHBHajiBHbix 5-(cynep)flH4)4)epeHLi;HpoBaHHH. B /lajibHeiimeM. pe- 
syjiBTaTbi [7J nojiyHHjiH o6o6iii;eHHe b pa6oTe 11. SycManoBHHa [ilOi . Hm Sbi- 
jio flano onHcaHHe 5-(cynep)flH4)4)epeHD;HpoBaHHH nepBHHHtix cynepajireSp JIh. 
A HMeHHO, OH flOKasaji, hto HepBHHHaa cynepajire6pa JIh ne HMeei neTpn- 
BHajiBHbix (5-(cynep)flH4)4)epeHD;HpoBaHHH npn S 7^ —1,0,^,1. 11. SycManoBHH 
HOKaaaji, hto ^jih coBepnienHOH (t.c, TaKoft ^^ito [A, A] = A) cyHepajire6- 
pbi JIh a c HyjieBbiM D;eHTpoM h HeBbipojKfleHHOit cynepcHMMeTpHHecKoit hh- 
BapHaHTHOit 6HJIHHeHHOH 4)opMOH, y KOTopoii A = [A, A], HpocTpancTBO i- 
(cynep)flH4)4)epeHD;HpoBaHHH coBna/],aeT c (cyHep)D,eHTpoH^OM cynepajire6pbi A. 
TaKJKe, n. 3ycMaH0BHH, b cjiy^^ae HOjiojKHTejibHoii xapaKTcpncTHKH hojih, p^an 

HOJIOJKHTejIBHblH OTBCT Ha BOUpOC B. T. OHJIHHnOBa O CymeCTBOBaHHH flejIH- 

Tejieii nyjia b KOjibu^e i-flH4)(|)epeHLi,HpoBaHHH nepBHHHOii ajire6pbi JIh. ccJDop- 
MyjiHpoBaHHbiH B [4j . B CBoe BpeMH, H. B. KaHropo;i,OBHM h B. H. >KejiH6H- 
HbiM [llj, paccMaTpHBajiHCb (5-(cynep)flH4)4)epeHD;HpoBaHHH npocTbix yHHTajib- 
Hbix cyHepajire6p HopflaHOBOii cko6kh, r^e hmh Sbijio HOKasano OTcyTCTBne 
HeTpHBHajiBHbix (5-(cynep)flH4)4)epeHD;HpoBaHHH npocTbix cynepajireSp Hop^ano- 
BOH cko6kh, He aBjiHmmHxcH cynepajire6paMH BCKTopHoro Tnna h 6hjio npn- 
BCfleHO OHHcaHHe 5-(cyHep)flH4)4)epeHn,HpoBaHHH npocTbix KoneHHOMepHbix ynn- 
TajiBHbix HopflanoBbix cynepajire6p na/i, ajire6paHHecKHM saMKHyTbiM hojicm xa- 
paKTepHCTHKH p ^ 2. KaK cjieflCTBHe, 6bijia o6Hapy}KeHa cbssb MCJKfly na- 
jiHHHCM HeTpHBHajiBHbix ^-flH4)4)epeHu,HpoBaHHH HpocTbix yHHTajiBHBix cyHcpaji- 
re6p HopflaHOBbix cko6ok h CHeE,HajibHOCTbio stoh cynepajire6pbi. B ;i,ajibHeH- 
HieM, (5-cynepflH4)4)cpeHn,HpoBaHHH o6o6iLi;eHHoro fly6jiH KaHTopa, hoctpochho- 
ro Ha HepBHiHoii accon,HaTHBHOH ajireGpe, paccMaTpHBajincb b pa6oTe [3|- II,hkji 
CTaTeii no OHHcanHio 5-(cyHep)/],H4)4)epeHn,HpoBaHHH npocTbix KoneHHOMepHbix 
iiopflaHOBbix cyHepajire6p saKaHHHBaeTCH pa6oTOH [,12 , r^e 6bijio flano hoji- 
Hoe OHHcanne (5-(cynep)flH4)4)epeHH,HpoBaHHH HOJiynpocTbix KoneHHOMepHbix Hop- 
;i,aHOBbix cyHepajire6p na/i, ajire6paHHecKH saMKnyTbiM hojicm xapaKTepncTHKH 

OTJIHHHOii OT 2. B ^laCTHOCTH, 6l>IJIH HOCTpOeHbl HpHMepbl HeTpHBHajIbHblX 2" 

(cynep)flH4)4)epeHn,HpoBaHHH fljia npocTbix neyHHTajiBHHx KoneHHOMepHbix iiop- 
flanoBbix cyHepajire6p. 



2. Ob OBOBII^EHHblX (5-/],H<I"I'EPEHLI,HPOBAHHflX AJIFEBP H CVnEFAJirEBP. 

IlycTb F — nojie xapaKTcpncTHKH otjiht^ihoh ot 2. HanoMHHM onpeflejieHne 
cynepajire6piji. Ajire6pa G na^ nojieivi F HasbisaeTca cynepajire6poH (hjih Z2- 
rpaflyHpoBaHHOii ajireGpofi), ecjiH ona npe^CTaBHMa b BH;i,e G — Go © Gi, npn 

3TOM CnpaBeflJIHBbI COOTHOmeHHH GiGj C Gi^j^mocn), hi = 0, 1. 

IIpH (J)HKCHpoBaHHOM sjiCMeHTC 6 £ F, fljin cynepajire6pbi A = Aq ® Ai, o;i,ho- 
poflHoe jiHHefiHoe OTo6pa>KeHHe (f> : A ^>- A 6y^eM naabiBaTb hbthbim S-cynepdu(p- 
cj}epeHii,upoeaHueM, ecjiH 4>{Ai) C Ai h pjia oflHopoflHBix x,y £ AqU Ai BbinojiHCHO 

(l){xy) = 5{(j){x)y + x(j){y)). 

Hop, Li,eHTpoHflOM T{A) cynepajire6pBi A mbi 6y^eM noHHMaTb MHOJKecTBO jih- 
HeiiHbix OTo6pa}KeHHH X : A — > A, hto ^jih npoHSBOjiBHbix sjicmchtob a, b Bepno 

X{ah) =x{a)b = ax{b). 

5IcHO, HTO l-cynepflH4)4)epeHLi,HpoBaHHe HBjiaeTCH o6biHHbiM cynepflH4)(J)e- 
peHLi,HpoBaHHeM; 0-cynepflH4)4)epeHi],HpoBaHHeM HBjiHeTca npoH3BOjibHbiH 3h- 
flOMop4)H3M (f> cynepajire6pi>i A TaKoft, hto 0(A^) — 0. HenyjieBoe 6- 
cynepflH4)4)epeHLi;HpoBaHHe 6yfleM c^^iHTaTb HeTpHBHajibHbiM, ecjiH 5 ^ 0, 1 h ^ 
r(A). JlerKO BHflCTb, HTO HeTHoe (5-cynepflH4)4'6peHn,HpoBaHHe 6yfleT hbjihtbch 6- 
flHcJxJjepeHi^HpoBaHHeM. 

IlycTb A — ajire6pa nafl F c yMHOJKeHHeM ah h o6jia;];aiomaH flonojiHHTejibHoit 
SHjiHHefiHOH onepan,HeH { , } : A x A -^ A. Hepes Ax o6o3HaHHM HSOMopcjanyio 
KonHio ajire6pbi A h na npsMoii cyMMe bcktophbix npocTpancTB A © Ax saflafliiM 
yMHOJKCHHe ■ no cjie/iyiomcMy npasHjiy 

a ■ b = ab, a ■ (bx) ~ {ab)x, {ax) ■ (bx) = {a, &}, rpe a,b £ A. 

Mbi nojiyHHM CTpyKTypy cynepajire6pBi na B : Bq = A^ Bi = Ax. IIpHMepaMH 
TaKHx cynepajire6p HBjiaiOTca cynepajire6pbi, nocTpoenHbie no npon,eccy KanTO- 
pa (cm. [9l I13|). /lanHbiH npon,ecc mbi 6y^eM nasBiBaiB o6o6m,eHHBiM npon,eccoM 
KaHTopa. 

Hpn paccMOTpennn hcthbix (5-cynep/],H4)4)epcHn,HpoBaHHH cynepajireSpBi B mbi 
npnxoflHM K nonHTHK) o6o6n],eHHoro (5-flH4)(|)epeHD;HpoBaHHH ajire6pBi A. JXjir SToro 
flOCTaTOHno saMCTHTB, HTO fljiH (j) — HCTnoro (5-cynepfln4)4)epenn,HpoBanHa B Bepno 

(2) 5(j){ax)b + 5{ax)4){b) = 4){{ax)b) = 0(a(6x)) = 54){a){bx) + 6a4){bx). 

B CHjiy ^CTnocTH (5-cynepflH4)4)epeHD;HpoBaHHH 0, mbi mojkbm nojio>KHTB, hto 
4i{bx) — x{b)x, vpfi X £ End{A). TaKHM o6pa30M, cooTnonienne ([2|) npeo6pa3yeTCH 
K BBipajKennio 

(3) x{ab) = 5x{a)b + 5a(j){b) = 5(j){a)b + 5ax{b). 

^ajiee ^jih ajire6pBi A jinnennoe OToGpajKenne Xi CBsaannoe c (5-/i,H4)4)epenn,H- 
poBanneM </> nocpe/i,CTBOM cooTHomenHii (j3]), mbi 6yfleM nasBisaTB o6o6iu,eHHUM S- 
du(^(^epeH'u,upo6aHueM. 06o6ni,enHBie (5-flH(|)4)epcHD;HpoBaHHH nesBno BoannKaiOT b 
pa6oTe ^ npn paccMOTpennn 5-cynep/],H4)4)epenn,HpoBanHH o6o6ni;ennoro ^ySjia 
KanTopa, nocTpoennoro na nepBHHHOii accon,HaTHBnoH ajireSpe. 



Otmbthm, t^to o6o6iii,eHHoe (J-flHcJxJjepeHi^HpoBaHiie TecHO cbhseho c o6o6iLi;eH- 
HbiM flH4)4)epeHLi,HpoBaHHeM. Ilofl o6o6iii;eHHbiM flHcJx^epeHi^HpoBaHHeM noflpasy- 
MeBaiOT jiHHeHHoe OToGpajKCHiie <j ajire6pbi A, KOTopoe CBasano c neKOTopbiM ahcJ)- 
4)epeHLi,HpoBaHHeM D ajire6piji A nocpeflCTBOM cooTHOinenHa 

a{ab) = (j{a)h + aD{h). 

HpHMcpoM o6o6meHHoro flHcJx^epeHi^HpoBaHUH, ne HBjiHKimeroca: oGhkhobchhijIm 
;!;H4)4)epeHi],HpoBaHHeM, MOJKeT cjiyjKHTb OTo6pa>KeHHe BH^a D + ip, r/i,e D — ahcJ)- 
4)epeHn,HpoBaHHe vl ip — sjieMCHT Li;eHTpoHfla ajire6pbi. SaMeTHM, hto o6o6meHHbie 
flH4)(J)epeHLi;HpoBaHHH paccMaTpHBajiHCb, k npniviepy, b pa6oTax [141 I15j . 

^ajiee, bo Bcex jieMMax SToro pasflejia, mbi Gy^eM noflpaayMeBaTb, ^ito x — 
o6o6meHHoe 5-flH(|)4)epeHii,HpoBaHHe, CBHsanHoe c 5-flH4)4)epeHLi,HpoBaHHeM (/>, h 
X0 = X — 0. Bee ajire6pbi 6yflyT paecMaTpuBaTbCH nafl KOjibii,OM xapaxTepHCTHKH 
OTjiH^iHOH OT 2, a eynepajire6pbi na/i, nojieivi xapaKTepneTHKH otjihhhoh ot 2. 

JleMMa 1. IlycTb x — oGoGmeHHoe (5-flH(|)4)epeHLi,HpoBaHHC (cynep)ajire6pbi A, 
Torfla x<p — sBjiaeTea |-flH4)4)epeHii,HpoBaHHeM A h ^^(ab) — 5aX(t>{b) = 6xci>{ci)b. 

^OKaaaTejiBCTBO. PaceMaipHBaH pasHOCTb MejK;];y BbipasKeHHHMH ([3]) h ([l}, 

Mbi nojiyHHM 

X4>{ab) = 5ax4>{h) = 6x4,{a)b. 
/lajiee, BoenojibsOBaBniHCb nojiyneHnbiM paBeneTBOM, jierKO HMeeM 

X4>{ab) = -{5ax4>{b) + 5x^{a)b). 

JXasnoe 03HaHaeT, hto X4> HBjiaeTCH |-flH4)4)epeHn,HpoBaHHeM ajire6pbi A. JleMMa 
;i,0Ka3aHa. 

5IcH0, HTO o6o6ineHHoe l-flHcJ^eJ^epeni^HpoBaHHe aBjiaeTCH OTo6pa}KeHHeM BH/],a 
D + tjj, Tflfi D — /i,H4)4)epeHLi,HpoBaHHe, a -0 — sjieMeni Li,eHTpoHfla. 06o6iii;eH- 

HblM 0-flH(|)4)epeHLl,HpOBaHHeM SBJiaeTCa npOHSBOJIbHblfi 3HflOMOp4)H3M X c yCJIOBH- 

eM x(A^) = 0. 06o6ineHHoe (5-flH4)4)epeHi];HpoBaHHe x HBjiaeTCH HeTpHBnajibHbiM, 
ecjiH (5 ^ 0, 1 H X He HBjiaeTca J-flHcJxJjepeHi^npoBaHHeM. Cjie^yeT OTMeTiiTb, hto 
ycjiOBHe X4> — Oj nenocpeflCTBeHHO, BjieieT TpHBHajibHOCTb x- 

HanoMHHM, HTO nepBHHHOit (cynep)ajire6pofl: nasbiBaiOT ajire6py A, KOTopaa 
He o6jiaflaeT flByMs BsanMHO aHHyjiHpyiomHMH flpyr flpyra jieBbiMH HfleajiaMH. B 
nacTHOCTH, fiJiR nepBHHHOH (cynep)ajire6pbi A Bepno 

Ann{A) ^ {x \ Ax ^ 0} = {0}. 

TeopeMa 2. HepBHHHaa ajire6pa JIh A ne HMeeT neTpHBHajibHbix o6o6meHHbix 
(5-flH(J)4)epeHi];HpoBaHHfl:. 

/l^oKasaTejiBCTBO. B CHjiy noKasanHoro b jieMMe 1, mm MOJKeM saKjiiOHHTb, ^to 
BbinojiHHeTca cjieflyiomaH Li;enoHKa cooTHOinenHH 

5{xX4>{z))y + Sx{yx4,{z)) = S{xy)x4,{z) = X4>{{xy)z) = 
Xct>{{xz)y + x{yz)) = S'^{{xx,p{z))y + x{yx,p{z))). 



OTKy^a HMeeM 

= {xx4,(z))y + x{yx4,{z)) == x<t>{xy)z. 
TaKHM o6pa30M, 

X^{A^) C Ann{A) = {0}. 
OTCiOfla nojiynacM X4>i^)y = h 

X4A) C Ann{A) ^ {0}. 
Hto SKBHBajieHTHO TpHBHajibHOCTH %. TcopcMa flOKasaHa. 

TeopeMa 3. HepBH^iHaH jineBa cynepajire6pa A ne hmcct HeTpHBHajibHbix o6o6- 
meHHbix (5-flH4)4)epeHn,HpoBaHHH. 

/]^OKa3aTejiBCTBO. JlerKO noHHTb, hto npocTpancTBO End{A) HBjiaeTCH Z2- 
rpaflyHpoBaHHbiM, to ecTt, jiioGoe jiHHefiHoe OTo6pa}KeHHe ip G End{A) mbi mo- 
JKCM npe;i,CTaBHTb b bh^c cyMMbi ^leTHoro h HCHCTHoro OToGpajKCHHii ■00 + V'l : rfle 

V'0(^^) C Ai H Vl(^^) C A^+l. 

ByflCM CHHTaTb, hto x h hbjihiotch neTHbiMH OToSpajKeHHSMH, TO ecTb Bepno 

x{A^)cA,,(f>{A,)cA,. 

Torfla, B CHjiy noKasaHHOro b jicmmc 1, mbi mojkcm saKjiio^HTB, hto fljia o^Hopofl- 
HBix sjiCMCHTOB x,y, z £ AqUAi, BBinojiHacTCH cjie;];yiomaa n,cnoHKa cooTHOmoHHii 

S{xx4>{z))y + {^ir^''^P^'^Sx{yx^{z)) - d{xy)x4>{z) = x4ixy» = 

X^{{xz)y + (-l)P(-)P(^)x(yz)) = 5\{xx^{z))y + {-IY'^-'>p'^^'> x{yxM)) ■ 
OTKy;i,a nojiynacM 

= {xx^{z))y + (-ir(-)^(^)x(yx0(^)) = (2;2/)X0(^)- 

nOHSTHO, HTO H3 SaKOHOB flHCTpH6yTHBH0CTH, TaKJKC CJieflyCT, HTO paBCHCTBO 

X4>{xy)z ~ BBinojiHHeTCH pjin npoHSBOjiBHBix x,y, z G A, r/i,e x^ — hcthoc oto6- 
pajKCHHe, onpe;];ejieHHoe BBime. 

IlyCTB X H (/) HBJIHIOTCH HeHCTHBIMH OToGpajKCHHSMH, TO CCTB BepHO 

x{A,) cA,+i,(l>{A,) c A,+i. 
IIojiojKHM Xi,yi E Ai M x,y, z E A. 

JlerKO SaMCTHTB, HTO 

S{xoXcl>{z))y + 5xa{yx<p{z)) = 5{xQy)x,t,{z) = x<p{{xQy)z) ^ 
X<t,{{xQz)y + xa{yz)) = 5"^ {{xax<t,{z))y + XQ{yx,t,{z))) . 
OTKy;i,a HMeeM 

= {xQX<l,{z))y + XQ{yx<t,{z)) = (xoy)x0(^), 
TO ecTB X4>{xoy)z = 0. 

OTMeTHM, HTO 

X,p{xiya) = '5x0(a;i)yo = -SyaX4>{xi) = "'^X0(2/o)a;i = -SxiX4,{yo) = ~X<t,{xiya), 
TO ecTB X4>{xiyi^)z = 0. 

3aMeTHM, TTTO 

X4>ixiyi) = (^x^laj^yi = -(5yiX0(a;i) = ~X4>iyiXi) = -X4>ixiyi), 
TO ecTB X4>{xiyi)z = H X4>{xiy)z = 0. 



Tenepb mbi mo^kcm saKjHO^^iHTb, ^^ito Xrp{xy)z = 0, r^e x,y,z npoHSBOJitHbie 
ajiCMeHTM A H X0 Jih6o ^^leTHoe, jih6o HeneTHoe OTo6pa}KeHHe. 
Trkhm o6pa30M, 

X^(A2) C Ann{A) = {0}. 

OTKy^a nojiyiaeM X4>i^)y = h 

X^{A) C Ann{A) = {0}. 

Hto SKBHBajieHTHO TpiiBiiajibHOCTH %. TeopeMa flOKasana. 

TeopeMa 4. IlepBHHHaa ajiBTepnaTHBHaa ajireGpa A ne HMeeT neTpHBHajitHbix 
o6o6ii],eHHbix (5-;pKj)4)epeHLi,HpoBaHHH. 

/l^oKasaTejiBCTBO. B CHjiy noKasaHHoro b jicmmc 1, mm MO>KeM saKjiiOHHTb, hto 
BbinojiHHeTca cjieflyiomaH Li;enoHKa cooTHOineHHii 

Sx<p{y)^'^ = x<piyx'^) = x<piiyx)x) = s'^{{x<t>iy)x)x) = s'^x<p{y)^'^- 

TaKHM o6pa30M, mbi nojiynacM yXtpi^^) — 0, to ecTb Xcl>i^'^) ^ Ann{A) = {0}. 
OTKy;i,a, nocpeflCTBOM jiHHeapH3an,HH, jierxo BbiTCKaeT, hto x<ti{xy + 2/a;) = 0. Pac- 
CMOTpHM Ha A HOBoe yMHOJKeHHe: 

aQb = —{ah + 6a). 

IIojiyHeHHyio ajire6py c hobbim yMHOJKCHHeM 0, KaK o6bnHO, 6y/i,eM oGoana^aTb 
A^^'. B CHjiy pa6oT |16[ |17j, ecjiH A — ajibTepnaTHBHaa nepBHHHaa ajire6pa, to 
^(+) — iiopflaHOBa ncpBHHHaa ajire6pa. TaxHM o6pa30M, mbi hmcgm, hto 

X4>{^) ©y = 0, 

HTO BjieneT 

X0(x) C Ann{A^+^) = {0}. 
Hcxo;i,H H3 nojiyneHHoro, Mbi HMeeM TpHBHajibHOCTb x- TeopeMa flOKa3aHa. 

TeopeMa 5. YHHTajibHaH (cynep)ajire6pa A ne HMeeT neTpHBHajibHbix o6o6- 

meHHblX 5-/I,H4)4)epeHLI,HpOBaHHH. 

/l^oKasaTejitcTBO. SaMeiHM, hto ecjiH e — eflHHHLi,a (cynep)ajire6pbi A. to 
X0(e) = X0(ee) = (5x0(e) h X4>{e) = 0. 
TaKHM o6pa30M, jierKO BH^eTb, hto 

X<l>{x) = X<t,{e.x) = 2x4,{e)x = 0. 
OTKy;i,a mm nojiynaeM TpHBHajibHOCTb x- TeopeMa flOKa3aHa. 

B lacTHOCTH, TeopeMa 5 flaeT OTcyTCTBne neTpHBHajibHMx o6o6iLi;eHHbix 5- 
flH4)(J)epeHLi;HpoBaHHH fljia nojiynpocTbix KOHe^iHOMepHMx itopflanoBbix ajireGp h 
Bcero Kjiacca CTpyKTypH3yeMbix ajire6p nafl npoH3BOjibHbiM nojieM xapaKTepHCTH- 

KH OTJIHHHOH OT 2. 

TeopeMa 6. HojiynpocTaH KoneHHOMepHaa Hop/],aHOBa cynepajire6pa A na^ aji- 
re6paHHCCKH 3aMKHyTbiM nojieM xapaKTepHCTiiKH otjihhhoh ot 2 ne HMeeT neTpn- 
BHajibHMx o6o6iii,eHHbix i5-flH4)4)epeHn,HpoBaHHH. 



/l^oKasaTejiBCTBO. CorjiacHO paSoie |18) . ecjiH A nojiynpocTEH KOHeiHOMepnaH 
HopflaHOBR cynepajire6pa na/i, ajire6paHHecKH saMKHyTtiM nojieM xapaKTepncTHKH 
OTjiHHHOii OT 2, TO A = ^^^j^ Ti © Ji © . . . © Jt , rfle Ji , . . . , Jj — npocTBie HopflanoBbi 
cynepajire6pM ii T^ = J^i © . . . © J^^^ + Ki- 1^ Ki, . . . , ii's — pacniHpcHHH nojiH F h 
Jii, . . . , Jin — npocTBie HeyHHTajibHBie JiopflaHOBM cynepajireSpti na^ nojieM Ki. 
IlycTb HeKOTopaH cynepajire6pa J npeflCTaBHMa b bh^c npHMOii cyMMbi cynepaji- 
re6p B (B C n b — sjieMCHT cynepajire6pbi B, KOTopbiii ne HBjiaiOTca flejiHTejieM 
HyjiH, a c — npoHSBOjiBHBiH sjieivieHT C. Tor^a 

OTKy^a nojiynaeM, ^to X4>{c) G C- Bjiaroflapa: neMy, MOJKeM saKjiiOHHTb, hto 

Xij>{Ji) '^ Ji T^ XtpC^i) ^ ^J- TaKJKC, JierKO SaMCTHTb, HTO (/>(Ji) C Jj H (/)(Ti) C Ti. 

Hcxo^yi H3 TeopeMbi 5, mbi saKjiiOHaeM, ^^ito orpannHCHHe x Ha yHHTajiBHbie cy- 
nepajire6pbi Ti n Ji — TpHBHajitHbi. 

CjieflOBaTejibHO, naM floCTaTOHHO noKasaTb TpHBHajibHOCTb orpaHH^^ieHHa x Ha 
Ji B cjiy^ae, Korfla Ji HBjiaeTCH HeyHHTajiBHOit npocTofi KoneHHOMepHOH itopfla- 
HOBOft cynepajire6poH. ^annbie cynepajireGpti HCHepntiBaroTCH cynepajire6paMH 
K3,Vi/2{Z, D) H cynepajire6poH Kg b cjiynae xapaKTepHCTiiKH nojia p — 3. Hx 
onpeflejieHHH mojkho naftTH, k npHMepy, b paGoTax [6l I12i I18| . B nacTHOCTH, h3- 
BecTHO, HTO HeTHbie nacTH cynepajire6p K3, Kg, Vi/2{Z, D) aBjiaroTCH yHHTajiBHbi- 
MH ajire6paMH. CorjiacHO |12| TeopeMa 10], b stom cjiynae, Ji ne HMeeT hbtphbh- 
ajiBHbix (5-flH4)4)epeHD;HpoBaHHH npH 5 ^ ^. TaKHM oGpaaoM, no jicmmb 1 h onpe^e- 
jieHHK) HCTpHBHajiBHoro o6o6LLi,eHHoro (5-/i,H4)4)epeHn,HpoBaHHH, X(/> = npn 5^2. 
CjiyHaii 5 = 2 paccMOTpHM no/i,po6HeH. JlerKO noHHTb, hto ecjin e — eflHHHi^a 
(Ji)o, TO X0(e) G {Ji)i- H3 onpeflejieHHs cynepajire6p K^,Vi/2{Z,D), HSsecTHO, 
HTO 2ez = z, npH z e (Ji)i. Cjie/],OBaTejibHO, ecjiH Ji = K^,Vi/2{Z,D), to ^jia 
z e (Jj)i BepHO x<t>{^) = 2x0(ez) = Aex<t,{z), to bctb X0(2) = (npn p 7^ 3) h 
^^(z) G (Ji)o (npH p = 3). EcjiH Ji = K^, TO nsBecTHO, hto ^jih nee cymecTByiOT 
TaKiie w,t E {Ji)i, "^TO e = wt, OTKy;i,a, ecjiH p 7^ 3, BbiTeKaeT X4i{c) = 0. IlycTb 
Tenepb p ^ 2>,Ji = Vi/2{Z, D), Tor;],a 

= X0(ax) = 4(x0(a) • a;) h X0(a) = Ox^a;, 

TO ecTb D{a^^) = 0, hto ^acT a^^ = a^^^Cja""* — ajieMCHT ochobhofo hojih 
cynepajire6pbi Ji. SaivieTHM, hto 

H, yHHTbiBaji, hto e h a mm mo^kcm bshtb jiHHeflHO neaaBHCHMbie, nojiynaeM X4> = 0. 
EcjiH p = 3 H Ji = Vi/2{Z, D) TO npH z,y € {Ji)o, mm nojiynacM X0(e) = bx vl 

X4>{^) = 2x0(e) • ^; = (2&)a;, 
X^l^x) = X0(e) • zx = I?(6)z - bD(z). 
TaKHM o6pa30M, HMeeM hto 

xA^x ■ yx) = 2x4,{zx) ■ yx, 

{{D{z)y - zD{y))b)x = {{D{b)z - bD{z))y)x, 

to ecTb D{zyb) = 0, hto BjieneT D(b) = h 6 = /?e, r^e /3 — sjieMenT ochobhofo 
nojiH cynepajire6pbi Ji. CjieflOBaTCjibHO, D(/3z) = 0. SaMenaa, hto z moskbt 6biTb 
jiHHefiHO HesaBHCHMO c e, H B CHjiy Toro, hto D oGnyjiaeT tojibko sjieMenTM BH^a 76, 



rfle 7 — sjieMCHT ocHOBHoro nojia cynepajire6pi>i Ji, nojiy^aeM /3 = 0. IIojiyHeHHoe 
;i,aeT TpHBHajibHOCTb x- 

EcjiH p = 3 n Ji = Kg, K3, TO npH z, t e {Ji)i HMeeM 

X4>{zt) = 2x0(2:) ■t = 2t- X4,{z) = X^itz) = -x.t>{zt)- 

Otmbthm, hto 3;i,ecij mh BOcnojitsoBajiHCb tcm, ^^ito X4>{'^) G ( Jj)o- TaKHM o6pa30M, 
X0((Ji)^) = 0, HTO BjieieT X0(e) = h TpHBHajibHOCTb x- 

HcxoflH H3 BbiinenpHBefleHHbix paccyjKfleHHii, TeopeMa ;i,OKa3aHa. 

3. O (J-flHIxDEPEHI^HPOBAHHHX OBOBLLl,EHHOrO flYBJIH KAHTOPA. 

HanoMHHM, HTO B paSoTe [9J Sbijio BBe^eno h paccMaTpHBajiocb noHHTne 0606- 
meHHoro ^6jih KanTopa. Kax cjie/iycT h3 pe3yjii>TaTOB pa6oTbi |11| . ocoGbih hh- 
Tepec npeflCTaBjiaeT paccMOTpeHne (J-fliKjxJ^epeHi^iipoBaHHH o6o6iii;eHHoro pyQjiR 
KaHTopa, nocTpocHHoro na cynepajire6pe c TpHBHajibHoft HeHCTHOii KOMnoHCHTOfl. 
^aHHoe 3aKjiK)T^eHHe BtiTCKaeT h3 Toro (J^axTa, hto npocTbie yHHTajiBHbie cynepaji- 
re6pbi HopflaHOBOfi cko6kh hmciot HCTpHBHajiBHBie (5-/i,H4)4)epeHLi,HpoBaHHa tojibko 
Korfla OHH nocTpoeHbi na cynepajire6pax c TpHBHajibHoii HeneTHOH nacTbio [llj. 

IlycTb A — ajireGpa c onepan,HeH {, } : A x A ^ A n K{A) — cynepaji- 
re6pa, nojiyneHHaa c noMombio o6o6meHHoro npoi];ecca KanTopa, onacaHHoro b 
naparpa(|)e 2. Hepe3 l^s{A) h T[A) o6o3HaHHM, cooTBeTCTBenHO, mhojkcctbo 5- 
;i,H4)(J)epeHLi,HpoBaHHH A h n,eHTpoHfl ajire6pBi A, a H;epe3 l^s{A, { , }) — MHOJKecTBO 
(5-flH4)4)epeHLi;HpoBaHHH A no onepai^HH { , }. JIjih (f) — jiHHeiiHoro OToGpajKenHH 
cynepajire6pM K{A), nop, (/)|^ Sy^eM noflpa3yMeBaTb orpanHHCHHe OToGpajKenHH (p 
na no/],ajire6py A. 

TeopeMa 7. IlycTb cj) — HCTpHBHajiBHoe neTHoe i5-flH(J)4)epeHLi,HpoBaHHe cy- 
nepajire6pBi K{A), vpft A — nepBH^Haa ajiBTepnaTHBHaH ajire6pa nafl nojiCM xa- 

paKTCpHCTHKH OTJIHHHOH OT 2,3. ToFfla 

5=- m(t>{ax) ^4)\A{a)x, r^e 0U £ r(yl) n Ai (A, { , }). 



/l^oKasaTejiBCTBO. nojib3yHCb npeflBapHTejiBHbiMH paccyjKfleHHHMii h3 napa- 
rpa4)a 2 h TeopeMoft 4, jicrKO noHSTb, hto npH (p — hcthom (5-;];H4)(|)epeHi],HpoBaHHH 
cynepajire6pM K{A), mbi HMeeM (j){ax) — (j){a)x fljia jiio6oro a e A. C ppyrovL cto- 

pOHM, Mbl BHflHM, HTO 

(j){ax ■ bx) = S4>{ax) ■ bx + Sax ■ (f>{bx), 
TO ecTb 

P{a,b}^S{<t>ia),b} + S{a,<t>m- 

TaKHM o6pa30M, ncTHbie (5-flH(J)4)epeHii,HpoBaHHa: cynepajireSpbi K(A) onpe^e- 
jiHiOTCH MHOHcecTBOM OTo6pa>KeHHH As{A)nAs(A, { , }), Tflfi Ka:>Kflpe OTo6pa>KeHHe 
ip € Ag{A) n As{A, { , }) HpoflOJiJKaeTCH na HeneTHyio KOMHoneHTy cynepajire6pM 
K(A) no npHHU^HHy ip{ax) = ip{a)x. 

HanoMHHM, HTO B CHjiy j5j, nepBHnnbie ajibTepnaTHBHbie ajireGpti (nafl 
HOjieM xapaKTepncTHKH otjihhhoh ot 2,3) ne HMeiOT neTpHBHajiBntix S- 
;];H4)4)epeHD;HpoBaHHH, to ecTb cynepajire6pa K(A), nocTpoennaa na nep- 
BHHHOii ajiBTepnaTHBHOH ajire6pe A ne HMeeT HeTpHBnajibHbix neTHbix S- 
AH4)4)epeHn,HpoBaHHH npn S j^ ^. 



Hcxo^H H3 Bbiine CKasaHHoro, mhoskcctbo hcthmx i-flHcJx^epeHi^HpoBaHHii cy- 
nepajire6pbi K{A) onpeflejiHiOTCH nocpe^CTBOM MHOJKecTBa T{A) n Ai (A, { , }) h 
ycjiOBHs (j){ax) — (j}\A{a)x, r^e (J)\a G r(j4) fl Ai (A, { , }). TeopeMa flOKasana. 

TeopeMa 8. IlycTb (j) — HCTpHBHajibHoe HCTHoe (5-flH4)4)epeHD;HpoBaHHe cy- 
nepajirc6pbi K{A)^ vp^e A — ncpBH^iHaa jiHCBa ajire6pa (jih6o nepBH^naa cynepaji- 
re6pa JIh, paccMaTpHBaeMaa Kax ajire6pa). Tor^a 5 = ^, — 1; MHOJKecTBO hcthbix 
(— l)-/i,H4)4)epeHn,HpoBaHHH (cooTBCTCTBeHHO, HCTHbix i-/i,H(|)(|)epeHn,HpoBaHHH) cy- 
nepajireGpbi K{A) onpeflejiaeTca nocpe/i,CTBOM MHOJKecTBa OTo6pa5KeHHH A_i (A) n 
A_i(A, { , }) (cooTBeTCTBeHHO, Ai (A) n Ai (A, { , })) H ycjiOBHs (j){ax) = 4){a)x. 

/J^OKasaTejibCTBO. IIojibsyHCb npeflBapHTejiBHbiMH paccyjK/ieHHHMH h3 napa- 
rpacjja 2 h TeopeMoit 2 (b cjiynae cynepajire6pbi, TeopcMofi 3), jicrKO noHHTb, 
HTO npH <f> — HeTHOM i5-flH4)(|)epeHLi,HpoBaHHH cynepajire6pbi K{A), mh HMeeM 
(j){ax) = (j){a)x fljia jiio6oro a G A. C /ipyroft CTOpoHbi, mm bh;i;hm, hto 

4>{ax ■ bx) = S(f>{ax) ■ bx + Sax ■ 4>{bx), 

TO ecTb 

^{a,b] = 6{<j,{a),b} + 5{a,m}- 

TaKHM o6pa30M, neTHbie 5-flH(|)4)epeHn,HpoBaHHa: cynepajire6pbi K{A) onpefle- 
jiHHDTCH MHO>KecTBOM OTo6pa>KeHHH lS.s{A)C]lS.s{A^ { , }), vflfi KajKfloe OToSpajKeHHe 
Tp S l^s{A) n ^s{A, { , }) npoflOjiJKaeTca na ne^eTHyio KOMnoHCHTy cynepajire6pbi 
K{A) no npHHD;Hny ip(ax) = ip{a)x. 

CorjiacHO pesyjibxaTaM [1] [3] |4] (b cjiynae cynepajire6pbi, |10)). nepBHHHbie 
jiHCBbie ajire6pbi (cooTBCTCTBeHHO, nepBHHHbie jineBbi cynepajire6pbi, paccMai- 
pHBaeMbie KaK ajire6pbi) ne HMeiOT neTpHBHajibHbix (^-flHcJxJjepeHi^iipoBaHHH npH 
S ^ ^l?^- TaKHM oSpaaoM, MHOJKecTBO hcthbix (S-/i,H4)4)epeHn,HpoBaHHH cy- 
nepajirc6pbi K{A), nocTpoeHHOii na nepBHHHOii jiHeBoii ajire6pe A (jih6o nep- 
BHiHoii jiiieBoii cynepajire6pe A, paccMaTpHBaeMoii KaK ajire6pa), HcnepnbiBaeT- 
ca cjiynasMH (— l)-flH(|)4)epeHii,HpoBaHHH h 2-flH4)4)epeHLi,HpoBaHHH;. MnoiKecTBO 
(— l)-flH4)4)cpcHii,HpoBaHHH (cooTBeTCTBCHHO, i-flH(|)4)epeHLi,HpoBaHHH) cyncpaji- 
reSpbi K{A) onpeflCJiaeTCH nocpeflCTBOM MHOJKecTBa OToGpajKCHHii A_i(A) n 
A^i{A, { , }) (cooTBeTCTBeHHO, Ai (A) n Ai{A, { , })) h ycjiOBHH (j){ax) — (j){a)x. 
TeopeMa flOKasana. 

TeopeMa 9. UycTb (f) — neTpHBHajibHoe ncTHoe J-flHcjaeJ^epeni^HpoBaHHe cy- 
nepajire6pbi K{A), r^e A — yHHTajibnaa ajire6pa hjih nojiynpocTaa: fiopflanoBa 
cynepajire6pa na^ ajireGpaHHCCKH saMKHyTbiM nojieM xapaKTepncTHKH otjihhhoh 
OT 2. Tor;i,a 

(5 = - H (l)(ax) = (/)U(a)x, r^e 0U G A i (A) n A i (A, { , }). 

^ 2 2 

^OKasaTejibCTBO. YTBe^KfleHHe BbiTCKaeT h3 peayjibiaTOB o6 onHcanHH S- 
;i;H4)4)epeHi];HpoBaHHH nojiynpocTofi Hop/],aHOBOH ajireGpbi na^ ajire6panHecKH sa- 
MKHyTbiM HOJICM XapaKTCpHCTHKH OTJIHHHOH OT 2 |12| H (5-flH4)4)epeHD;HpOBaHHH 

yHHTajibHOH ajireGpbi [6l TeopeMa 2.1]. CorjiacHO sthm pesyjibTaTaM, na ^an- 
Hbix Kjiaccax ajire6p h cynepajire6p bosmoskhbi tojibko neTpHBHajibHbie i- 
flH4)(|)epeHLi;HpoBaHHH. TaKHM o6pa30M, nojibsyacb cxeMoii flOKaaaTejibCTB TeopeM 
7 H 8, Mbi HOJiynaeM Tpe6yeMoe. TeopeMa ;i,0Ka3aHa. 



10 



4. HOBblE nPHMEPbl HETPHBHAJIbHblX (5-flHcI>(I>EPEHLl,HPOBAHHH AJTEEBP JIH. 

PaccMOTpHM cynepajire6py K{A), nocTpocHHyio no o6o6iii;eHHOMy npoi];eccy 
KaHTopa (cm. naparpacj) 2), r;i,e A — npocTaa ajire6pa JIh c yMHOSKeHHCM [ , ]. 
YMHOiKeHHe • cynepajire6pbi K(A) 6y;i,eT saflasaTbCH cjieflymmHM npasHjiOM: 

a ■ b = [a,b], a ■ bx = [a, b]x, ax ■ b — [a, b]x, ax ■ bx — [a, b]. 

JlerKO saMCTHTb, hto nojiyneHHaH ajire6pa K{A) — A Q) Ax 6yfleT ajire6- 
poft JIh. B flaHHOM cjiynae, MHOscecTBO leTHbix (— l)-flH4)4)epeHi];HpoBaHHH (co- 
OTBeTCTBeHHO, i-flHcJxJjepeHi^HpoBaHHJi) cynepajire6pM K{A) onpeflejiaeTca: mho- 
jKecTBOM A_i(A) (cooTBeTCTBeHHO, Ai(A)) H ycjiOBHCM (j){ax) = 4'{a)x fljia 

(j)(^/\s{A),5^-l,\. 

HcxoflH H3 BtimeHSJioJKeHoro, TeopeMbi 8, h hsbccthbix npHMepoB HCTpHBHajib- 
Hbix (— l)-flH4)4)epeHLi;HpoBaHHH fljiH npocToii ajire6pbi s/2 (cm. [T] h npHMep 1 hh- 
ace) H HeTpHBHajiBHbix 2-ffiHt>'t'cpeHD;HpoBaHHH fljiH npocToii ajireSpbi Bhttr Wi 
(cm. [4] H npHMep 2 hhjkc), mbi nojiy^aeM hobbic npHMcpbi HeTpHBHajibHbix (— 1)- 

flH4)4)epeHI];HpOBaHHH H 2-AH'i'4'GPGHII,HpOBaHHH flJIH ajIFcGp JIh, HOCTpOeHHblX H3 

npocTbix jiHCBbix ajire6p no o6o6iLi;eHHOMy npoH,eccy KanTopa. 



HanoMHHM BbimeynoMHHyTbie npHMcpbi HCTpHBHajibKbix (5-/],H4)4)epeHn,HpoBa- 
HHH fljiH npocTbix ajire6p JIh. 

IIpHMep 1 \J\. IlycTb yMHOJKeHHC ajire6pbi SI2 = k^ onpeflcjieno cjieflyion;HM 
o6pa30M 

bx ~ cy 



a 




X 




b 




V 


= 


c 




z 





2ay — 2bx 
2cx — 2az 



, rfle 



a b 
c —a 



Hepea Antider{sl2) osnannM npocipancTBO aHTHflHcJxJjepeHn^HpoBaHHit ajire6pbi 

—2a b c 

2c a d |a, b,c,d,e ^ k 
2b e a 



SI2, Tor;i,a Antider{sl2) 



ripHMep 2 [4j . Ajire6pa Wi npe/],CTaBjieT co6oh ajire6py ;];H4)4)epeHn,HpoBaHHH 

KOJIbD;a MHOrOHJICHOB OT OflHOH nepeMCHHOH X. OToSpajKCHHe 

R : y ~>ys{xi,X2,X3), 
rfle 

ys{xi,X2,X3) = ^ {-iyyXa(l)X„(^2)Xa{3) 
creSa 
— CTaHflapTHblH JIHCB MHOrOHJICH HeTBCpTOH CTeHCHH, HpH HSKOTOpblX 

a;i,a;2,a;3 — sjiCMCHTax ajire6pbi Wi, 6y/];eT aBjiHTbCH HeTpHBHajibHbiM i- 
flH4)(J)epeHD;HpoBaHHeM. 

B 3aKjiiOHeHHe, aBTop BbipajKaei 6jiaroflapHOCTb B. H. yKejiaSimy h A. 11. IIo- 
jKHflacBy sa BKHManne k pa6oTe h KOHCTpyKTHBHbie saMenanHH. 



11 

CnHCOK JTHTEPAXyPbl 

[I] Hopkins N. C, Generalizes Derivations of Nonassociative Algebras, Nova J. Math. Game 
Theory Algebra, 5 (1996), N'-3, 215-224. 

[2] OHjiHnnoB B. T. , 06 aAseSpax JIu, ydoeAemeopfOomux moMcdecmey 5-ou cmenenu, AjireSpa 

H jiorHKa, 34 (1995), Ka6, 681-705. 
[3] OnjinnnoB B. T., O 5-ducjxj}epeHV,upoeaHUMX aAze6p JIu, Ch6. MaTeivi. jk., 39 (1998), WQ, 

1409-1422. 
[4] <I>HjiHnnoB B. T. , O 5-ducj}cj}epeHtj,upoeaHUjix nepeuuHux aAse6p JIu, Ch5. MaTeM. ac., 40 

(1999), Nsl, 201-213. 
[5] cpHjiHnnoB B. T. , O S-dutfkpepeHUjUpoeaHUjix nepeuuHux aAbmepnamueHbix u MaAbu,eecKux 

aAse6p, Ajire6pa h JiorHKa, 39 (2000), }('-5, 618-625. 
[6] KaiiropoflOB H. B., O 5-du(fi(pepeHU,upoeaHUjix npocmux KoneHHOMepHux uopdanoetix cy- 

nepaAzeGp, Ajire6pa h jiopHKa 46 (2007), ^^5, 585-605. [ http ://arxiv.org/abs/1010.2419j 
[7] KaHropo.i],OB H. B., O S-du^kj}epeHU,upoeaHUjix KAaccunecKux cynepaAzeSp JIu, Ch6. MaTeM. 

>K. 50 (2009), JY23, 547-565. [ http://arxiv.org/abs /1010.2807l ] 
[8] KaitropoflOB H. B., O 5-cynepducjkj}epeHV,upoeaHusix npocmbix KOHeuHOMepHux uop- 

daHoehix u Aueetix cynepaAzeSp, Ajire6pa h jiornKa 49 (2010), ]Y!2, 195-215. [ 

|http://arxiv.org/abs/l'0 i0.2423 ] 
[9] KaitropoflOB H. B., 06 o6o6uj,eHHOM dy6Ae Kaumopa, BecTHHK CaMapcKoro roc. yHHBepcHTeTa 

78 (2010), N'-i, 42-50. [ http://arxiv.org/abs/1101.5212 | 
[10| Zusmanovich P., On 5 -derivations oj Lie algebras and superalgebras, J. of Algebra 324 (2010), 

K«12, 3470-3486. [ http://arxiv.org /abs/0907.2034 ] 

[II] >KejiH6HH B. H., KaitropoflOB H. B., O 5-cynepducfxf}epeHU,upoeaHunx npocmvix 
cynepaAse6p uopdaHoeou cko6ku, Ajire6pa h anajiHS, 23 (2011), JY24, 40—58. [ 
http://arxiv.org/ abs/1106.288'4] ] 



[12: 



Kaftropo^joB H. B., O 5-cynepduclkf}epeHU,upoeaHUHX noAynpocmtix KOHeuHOMepHbix uopda- 



Hoetix cynepaAze6p, MaT. saiueTKH, npHHHTO k nenaTH, ]|http://arxiv.org/abs/1106.2680 ] 
]13] KaHTop H. JI., Mopdanoevi u Aueeu cynepaAie6pvi, onpedeAneMVie aAie6pou IlyaccoHa, b c6. 

«Ajire5pa h anajiHS*, Tomck, h3/],-bo TFY (1990), 89-126. 
[14] Hvala B., Generalized derivations in rings, Comm. Algebra, 26 (1998), JV24, 1147-1166. 
[15[ Lee T.-K., Shiue W-K., Identities with generalized derivations, Comm. Algebra, 29 (2001), 

K2IO, 4437-4450. 
[16[ nHejiHHu;eB C. B., IlepeuHuvie aAbmepHamueHue aAze6pu, 6AU3Kue k KOMMymamueHviM, 

H3B. PAH. Cep. MaxeM., 68 (2004), JVal, 183-206. 
[17] nHejiHHri;eB C. B., McKAioHumeAbHvie nepeunnue aAbmepHamueHue aAze6pu, Ch6. MaTeM. 

JKype., 48 (2007), N'-6, 1322-1337. 
]18] Zelmanov E., Semisimple finite dimensional Jordan superalgebras, (English) [A] Fong, 

Yuen (ed.) et al.. Lie algebras, rings and related topics. Papers of the 2nd Tainan-Moscow 

international algebra workshop '97, Tainan, Taiwan, January 11-17, 1997. Hong Kong: Springer 

(2000), 227-243. 



